Regulation of astrocytic tenascin by basic fibroblast growth factor.
Extracellular matrix (ECM) molecules have been implicated in the regulation of neuronal adhesion and neurite outgrowth both during development and after injury. It has been demonstrated in our laboratory that astrocytes are heterogeneous in expression of the ECM molecule tenascin. High-tenascin astrocytes have a reduced ability to support neurite outgrowth. In addition, astrocytes treated with exogenous basic fibroblast growth factor (bFGF) supported reduced neuronal growth and adhesion. In the current study, the hypothesis was tested that bFGF could increase the expression of tenascin by these cells. Basic FGF was added to cultures of rat cerebral cortical astrocytes at concentrations of up to 30 ng/ml, concentrations shown to have a significant effect on neuronal adhesion. Tenascin levels were evaluated by Western blot analysis of both cell extracts and conditioned media and also by immunocytochemistry techniques. Tenascin levels began to increase after 24-48 hr and continued to increase throughout 8 days in culture. The increase in tenascin was concentration-dependent, with the largest increase seen at 5 ng/ml bFGF. Tenascin production was increased approximately 5.5-fold in serum-containing medium but only about 2-fold in serum-free medium. When heparin (10 micrograms/ml) was included along with bFGF in serum-free medium, tenascin production was further enhanced. The bFGF treatment was discontinued after 8 days, and the cells were maintained for an additional 8 days in culture. Tenascin levels returned to control values, demonstrating that the bFGF effect is transient. It is our hypothesis that the action of bFGF during injury may evoke the induction of tenascin on astrocytes, thereby reducing regeneration in the central nervous system.